An examination of the values of or and oci for Xe04 shows that they are almost half as much as their respective counterparts in 1 XeF4 . This is indeed interesting if one remembers that the force constants of both molecules bear the inverse relationship 12 .
12 Preliminary results of the 27 tetrahedral molecules studied previously 13 suggests a linear relationship between the percent ionic character with the reciprocal of the mean amplitude quantities 0T. The complete study shall be submitted to this Journal as soon as available.
The author wishes to extend his sincere gratitude to Professor SVEN J. CYVIN of the Institute of Theoretical Chemistry of the Technical University of Norway whose timely articles on mean amplitudes of vibration have been a constant source of inspiration to him. The first studies of the hyperfine structure (hfs) in the 3 2 P3/2 state of 23 Na atoms 2 had yielded an ambiguity, concerning the sign and magnitude of the nuclear electric quadrupole moment of 23 Na (7 = 3/2), which could be removed by some recent double-resonance experiments 3~5 . In view of the difficulties in interpreting double resonance spectra in a case where the hfs level separations are comparable with the levelwidths 6 , it seemed worth-while to seek for a confirmation of the results in a level-crossing experiment 7 ' 8 by observing the field-dependence of the polarization of fluorescence radiation in a magnetic field. Such an experiment had been previously undertaken 9 but the authors were not able to deduce the hfs coupling constants from their measurements.
According to BREIT 10 the intensity, R(f.g), of laterally scattered fluorescence radiation is given by the formula
Here /;nu = (m ; f' r | ß) , etc., where f and g are the polarization vectors of the exciting light and the observed fluorescent light, respectively. The eigenvectors of the excited state and of the ground state are | rn) and //) , respectively, r is the radiative lifetime of the excited atoms. v(m, m) = (Em -Em')/h is the difference of term values in the excited state. In (1) it is assumed that the power density of the exciting light is constant over the hfs components of the atomic resonance line and that no multiple scattering takes place. The first assumption is not exactly satisfied for the lamp in the present experiment.
The eigenvectors of the Na atoms were determined by diagonalizing the Hamiltonian for the atoms in a magnetic field with the aid of a computer. R(fi g) was calculated as a function of the magnetic field for different values of the magnetic hfs splitting constant A 194, 270 [1966] , and the electric quadrupole interaction constant B in order to fit the experimental results. The term-value diagram for the 3 2 P3/2 state of 23 Na is shown in Fig. 1 . Several level-crossings Am = 2 and Am = 1 occur in the region where I and J are increasingly decoupled by the magnetic field.
The experimental arrangement for detecting these crossings was as follows: Sodium atoms in a sealed glass cell (vapour pressure 2-10 -6 torr) were irradiated by a microwave excited Na lamp. By absorption of the D2-line (A = 5890Ä) the atoms were raised from their 3 2 Sx/2 ground state to the 3 2 P3/2 excited state. The resonance fluorescence could be observed through suitable analyzers and a lucite light pipe by means of a //-metal shielded multiplier. The magnetic field was generated by Helmholtz coils and calibrated by EPR. The earth's field was compensated.
Am = 2 crossings
In a coordinate system with the basic vectors i, j, k, the exciting light was directed along the j axis with its electric vector parallel to i . The magnetic field and the direction of observation were along the k axis. The scattered light was observed through a rotating linear analyzer. Thus the intensity of the coherent part in the scattered radiation was modulated at twice the rotation frequency of the analyzer, because the light coherently scattered in the k direction is linearly polarized perpendicular to the magnetic field. The incoherently scattered light (o + and o~ radiation) will not be modulated. By lock-in detection it was possible to observe only the coherently scattered radiation. This modulation tech- Mc/sec; ^ = 1,3344; r = l,59 •10 -8 sec 11 ; r=l,44. The dots are mean values of experimental curves; the individual runs differ less than the diameter of the dots.
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nique offers the advantage that the influence of the lamp profile on the crossing signals will be considerably reduced. By appropriate phase adjusting of the lock-in detector, the intensity difference I(i) -I(j) could be measured as a function of the magnetic field, where /(£) and I (j) denote the intensity seen by the multiplier when the analyzer transmits light with the electric vector parallel to i and J, respectively. Under these conditions an isolated crossing signal has a Lorentzian line shape (apart from the field dependence of the matrix elements fmn etc.). Fig. 2 shows the experimental results and a calculated signal curve which is fitted at H = 0 Gauss. The influence of the line profile of the exciting radiation was approximately accounted for by introducing a parameter r = I1/I2 which gives the intensity ratio of the incident light that can be absorbed by the two ground state hfs terms F=1 and F = 2, respectively. The parameter r exerted only a weak influence on the position of maxima and minima in the signal curve; its chief influence was to alter the height of the maximum at ~ 12 Gauss.
Am = 1 crossings
The incident light was directed along the j axis through a rotating polarizer. The fluorescence radiation was observed in the i direction through a fixed analyzer with the electric vector of the transmitted light parallel to (j + k). The phase of the lock-in detector was suitably adjusted to observe the signal difference between the two directions (i+k) and (i-k) of the polarization in the exciting light. It can be shown that under these conditions the coherently scattered light with U-m' =1 gives the only contribution to the signal which is neither disturbed by /Im = 2 crossings nor masked by incoherently scattered radiation. An isolated crossing signal Am = 1 should have the shape of a dispersion curve. Fig. 3 shows the experimental results together with a theoretical signal curve.
hfs coupling constants
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